Quercetin is a major flavonoid present in onions, which acts as an antioxidant. Quercetin exists both as a free compound and conjugated with carbohydrates, primarily as glucosides in onion. Aged black onion was made through a 30 day aging process in which the onions were kept in an environment of 60 o C and high humidity (90% RH). Quercetin and quercetin glucosides were assayed in onion bulbs before and after the aging process, using high performance liquid chromatography-electrospray ion trap mass spectrometry (HPLC-ESI/MS/MS). Quercetin mono-and diglucosides were identified in fresh onion bulbs, whereas quercetin aglycone was the only form present in aged black onion bulbs. These findings indicate that the quercetin mono-and di-glucosides present in fresh onions undergo complete deglycosylation during the aging process. Such profiling will provide a rapid method that can be used to assess changes in the two major quercetin glycosides during the aging process of onion bulbs.
Introduction
Quercetin is the major flavonoid present in the onion vary with bulb color and type, being mostly found in the outer skins and rings [1] . Such compounds exhibit a variety of biological activities, including cardiovascular protection, and anti-cancer, anti-inflammatory, and antioxidant activities [2, 5] .
The quercetin compounds play a key role in the health effects of dietary quercetin [9] . However, the question whether quercetin aglycone or its glucosides are available in the systemic circulation after consumption of quercetin or quercetin-rich food products in humans is still a matter of dispute [10] . As the biological activity of these compounds is dependent on the nature and position of the glycosylation, it is important to chemically characterize the quercetin compounds. Among the analytical methods used to analyze such compounds, HPLC with UV detection, HPLC with fluorescent detection, LC-MS, and LC-MS/MS have been employed [3, 4, 6] . Particularly, LC-MS/MS may be a very sensitive and reliable method for the required analysis.
Since ancient times, onions have been used as food, spice, and medicinal plants in many cultures. Because of their distinct flavor and aroma, onions are commonly consumed alone or in prepared foods after being subjected to a wide variety of processing methods [8] . The aging process is spontaneous fermentation for 30-60 days at 60-80 o C and high humidity (90% RH). Using this process, unstable and highly odorous compounds of garlic and onion can be converted into stable and odorless compounds with black color.
Recently, the biological effects of aged black garlic have been studied [7] . Although many reports on onion have been studied, there is little information on aged black onion.
In this present study, we utilized the HPLC-ESI/MS/MS method to determine changes in the composition of quercetin glycosides after aging process of fresh onions bulb.
Materials and Methods

Chemicals
All chemicals and solvents were purchased from Sigma-Aldrich (St, Louis, Mo., USA). Quercetin compounds (Quercetin-3,4′-O-β-glucoside, quercetin-4′-O-β-glucoside and quercetin) were purchase from Extrasynthese (Genay, France). 
Results and Discussion
Aged black onion was made by aging process for 30 days at 60 o C and high humidity (90% RH). During the process, the fresh onion with white color was changed to black color.
The quercetin analogues (quercetin and quercetin glucosides) were assayed in onion bulbs before and after the aging process, using high performance liquid chromatography ( Fig. 1a and 2b ). In agreement with previous findings, indicating that onions contain both diglucosides and monoglucosides of quercetin, we found that the two major forms of quercetin in fresh onions were the diglucoside (420 μg/g dry weight) and the monoglucoside (180 μg/g dry weight).
In aged black onions, however, the major form of quercetin was the aglycone (380 μg /g dry weight). The result showed that the aging process of fresh onion increased the levels of quercetin, with concomitant reductions in di-and mono glucosides.
Mass spectral data confirmed the identities of quercetin and quercetin glucosides detected in onions ( Fig. 1 and 2 ).
In (Fig. 3) . Such profiling is a rapid method that can be used to assess changes in the two major quercetin glycosides, occurring during the aging and blackening of onion bulbs. 
초록：HPLC-ESI/MS/MS를 이용한 생양파와 흑양파의 퀘세틴 배당체 분석
